In response to invading pathogens, the body immune system develops an immediate defense mechanism, i.e., innate immune response, which is detected in almost all living organisms including mammals, plants, insects, etc. Recent studies have identified numerous innate immune receptors that are able to recognize pathogen-associated molecular patterns and transduce the essential intracellular signaling cascades to mount early and successful host defenses against infectious challenge. Among innate immune receptors, we will focus on two important receptors, toll-like receptors (TLRs) and nucleotide binding oligomerization domain (Nod)-like receptors, and their major intracellular signaling pathways that culminate to activate innate immune effectors and inflammatory mediators during pathogen infection. In this review, we address the recent advances of understanding intracellular signaling mechanisms by which TLRs and NLRs activate host immune defense and inflammation. The role and regulatory mechanisms by which a subet of NLRs-associated inflammasome activation induce interleukin-1β secretion and their relevance with host defense will be also discussed. Both TLR-and NLR-mediated intracellular signaling networks serve crucial roles in mounting resistance to bacterial and viral infection through synthesis of immune mediators and antimicrobial chemicals during infection.
INTRODUCTION
In addition, other set of NLRs, i.e., pyrin molecules, can activate inflammasome complex to induce the maturation of specific proinflammatory cytokines, interleukin (IL)-1β
and IL-18 through induction of caspase-1 activation (10) .
In this review, we will discuss recent findings upon the PAMP and DAMP recognition by TLRs and NLRs, and their intracellular signal transduction pathways (Fig. 1) .
Overview of TLRs and Their Intracellular Signaling Pathways
To date, at least 10 TLRs in humans and 12 in mice (TLR1 to TLR9 and TLR11 to TLR13) have been identified (11) . TLR ligands have been identified for all TLRs except for human TLR10, mouse TLR12 and mouse TLR13 (11) .
Each TLR member can recognize distinct PAMPs, which consist of lipids, proteins, and nucleic acids (4 (39, 58) . However, the detailed molecular mechanisms for NLRP3 inflammasome complex activation should be elucidated in the future studies.
In addition, the other inflammatory caspase-11 activation was found to be involved in non-canonical NLRP3 inflammasome activation and inflammasome-triggered macro- 
